Tyrosine kinase signalling pathways.
Protein-tyrosine kinases act as receptors for a wide range of external signals that control the growth and differentiation of normal cells. Additionally, many retroviral and cellular oncogenes encode tyrosine kinase variants that are constitutively active. Recent evidence suggests that the intracellular targets of tyrosine kinases contain a protein module of approximately 100 amino acids, the Src homology 2 (SH2) domain. SH2 domains directly recognize tyrosine phosphorylation sites, and are thereby recruited to activated, autophosphorylated growth factor receptors. These interactions, in turn, stimulate the biochemical signalling pathways that control gene expression, cytoskeletal architecture, and cell metabolism. SH2-containing proteins frequently contain a distinct element of approximately 50 residues, the SH3 domain, that recognizes proline-rich motifs. Proteins with SH2 and SH3 domains can act as adaptors to couple tyrosine kinases to downstream targets with SH3-binding sites. A specific example of the synergistic action of SH2 and SH3 domains involves regulation of the Ras pathway by the adaptor protein Sem-5/drk/Grb2, which links tyrosine kinases to the Ras guanine nucleotide releasing protein Sos, which converts Ras to the active GTP-bound state.